Abstract: From the conceptual point of view, benchmarking seems a simple process. However, in practice a number of different models and approaches are used for assessing the companies' performance. In the first part of this paper some benchmarking methodologies used for the performance assessment are briefly analysed. In the following section, the planning stage of a specific benchmarking methodology for the foundry industry is presented. This methodology was developed within the scope of the ANALYSIS AND SELECTION OF BENCHMARKING METHODOLOGIES FOR METALCASTING INDUSTRY project. This project, which deserved the support of the Portuguese Foundry Association, was structured in two stages: (1) developing the model for the performance assessment (including performance indicators specially designed for the foundry companies), and (2) conducting a pilot benchmarking study in order to validate the model. Both stage (1) and stage (2) received the contribution of 8 relevant national foundries.
BENCHMARKING METHODOLOGIES
Benchmarking approaches vary both in the way the performance assessment models are conceived, and how in practice the methodology is used. Regarding the first aspect, there is an evident trend in developing the model according to the specific characteristics and needs of the benchmarking partners. Referring the methodology, a larger consensus seems to prevail: benchmarking is widely described as a structured process following sequential steps inspired in the Deming continuous improvement cycle: Plan (Plan), Collect (Do), Analyse (Check) and Adapt (Act). Table 1 shows the activities that, according to seven different methodologies, have to be accomplished in each stage of a benchmarking exercise. These methodologies were selected because they are widely accepted and frequently mentioned in the literature. The differences are more obvious between those that were designed to assist a particular organisation (Alcoa, AT&T) and those that were not developed under a specific organisation perspective (Camp, Spendolini, Karlöf, Codling, and Andersen). In spite of the differences, it can be concluded that all methodologies entail a sequence of steps that can be applied in broad contexts.
It is interesting to verify that all the methodologies recognise the importance of achieving depth understanding of the internal processes before exchanging data among benchmarking partners. They also emphasise the need of completing the exercise through the integration of the benchmarking findings (in order to improve the performance level).
However, some benchmarking methodologies differ in particular aspects. That is the case of the Alcoa's methodology. In fact, it does not point out the importance of the regular replication of the benchmarking process as a support for targeting performance indicators [1] . Additionally, some methodologies emphasise the planning stage (see for instance, AT&T and Spendolini), pointing out the need of: (a) to assess the users expectations about benchmarking information, (b) to identify potentials barriers for the effective data exchange, (c) to create a learning environment, and (d) to obtain top management commitment and resources.
In brief, any of the methodologies referred in table 1 can be applied for helping the identification of strong and weak points. These methodologies (and many others quoted in the bibliography) also express the simplicity of benchmarking when regarded from the conceptual point of view. However, a common pitfall is to underestimate the amount of internal work required by this management tool. In fact, several benchmarking exercises did not succeed because the concerned organisations were not prepared (lack of commitment or insufficient resources) to endure a time consuming exercise, very demanding in terms of data gathering. [4] • Identify what to benchmark -identify customers -identify the information requirements -define the specific subjects to be benchmarked -identify the resources required The planning stage -select the subject area -define the process -identify potential partners -identify data sources and select appropriate collection method
A BENCHMARKING METHODOLOGY
The analysis stage -collect data and select partners -determine the gaps -establish differences -target future performance However, in order to be successful, the methodology adopted (or designed) must be focused on the benchmarking partners needs and expectations.
The benchmarking methodology discussed in this paper was developed within the scope of the project Analysis and Selection of Benchmarking Methodologies for Metalcasting Industry. This project, which deserved the support of the Portuguese Foundry Association (APF), was structured in two stages: (1) developing the assessment performance model (including performance indicators specially designed for the foundry companies), and (2) conducting a pilot benchmarking study in order to validate the assessment performance model. The methodology followed the stages of the P-D-C-A cycle. The Planning stage (the only one that will be described in this paper) entailed the following sequenced steps: 9. Conduct a pilot benchmarking exercise to validate the assessment performance model.
During this stage, a group of 22 pre-selected foundries were contacted by telephone and by electronic mail. Visits were also carried out for (a) getting acquainted with the in-house benchmarking leader, (b) discussing the project in more detail, and (c) evaluating the expectations using a formal survey. This process was timeconsuming and slow: it was necessary a whole year to gain the acceptance of 8 foundries (out of the initial 22) for embarking in the development and validation of the benchmarking methodology (steps 3, 4, and 5).
All the in-house benchmarking leaders were at the senior manager level or executive director level. This was considered an important prerequisite for the participation in the assessment of the model design, assuring a global vision of the company.
An expectation survey was used at step 6. The purpose of this survey was to evaluate the primary expectations of the partners group. This survey revealed the following priorities:
(a) to grasp and to disseminate internally the benchmarking methodology know-how;
(b) to acquire a foundry-oriented assessment model;
(c) to identify partners willing to share indicators and practices;
(d) to get a deep knowledge on the way the work is done;
(e) to identify weak and strong points and improvement opportunities, and (f) to identify and adapt good practices of other companies.
Based on the experience obtained in previous empirical studies, it was decided that the assessment performance model should be based on 3 basic principles:
1. to be designed for and with the benchmarking partners, in order to create a model suitable for the specific characteristics of the steel and iron sandcasters and aluminium alloys diecasters (so far, in Europe and particularly in Portugal, there is no published benchmarking studies for the metalcasting industry);
2. to be focused on the so-called "critical factors" concerning the manufacturing perspective, innovation and improvement perspective and customer perspective; the selection of these 3 areas was inspired in the balanced scorecard methodology [8] , and 3. to be based on a relational and hierarchical structure of indicators grouped in 3 categories:
• indicators that provide information about improvement performance practices (which are supposed to influence the performance results);
• indicators for assessing the performance results on critical factors (which, in turn, are supposed to explain, at least partially, the business results);
• indicators that evaluate the business results: profitability, productivity, growth and customers' satisfaction. Ribeiro, Cabral
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The underlying rational is that consistent manufacturing performance is a basic condition for the survival and success of an industrial company: understanding in full detail and improving continuously the "manufacturing critical factors" seems to be a good and feasible strategy. However, implementing improvement strategies that only include, for instance, environment, safety, innovation and effectiveness (of the manufacturing processes), doesn't drive, necessarily, to positive results in the long term. Other functional capacities, such as employee motivation, customer focus and new product development, are also crucial for the success of the organisations and should be explored (see table 2 ).
The hierarchical structure referred in third principle can be illustrated using the following example: to evaluate the environmental performance one should develop indicators for measuring the resources consumption, the amount of solid waste and the amount of gaseous emissions. On the other hand, the sustainability of the environmental performance demands a proactive management of the resources and waste treatment. Accordingly, improvement practices have to be identified and evaluated. Following our example, (a) environmental management system implementation, (b) rate of resources consumption reduction, and (c) capacity of developing technical skills. Appropriate indicators should be defined for measuring the implementation of these practices. The selected indicators are summarised in table 2: (1) environmental management system, (2) moreclean technologies, (3) reuse of wastewater, (4) energy efficiency programme, (5) employees committed to environment, (6) environment training time.
The performance assessment model involves a broad and detailed structure of indicators that supply quantitative and qualitative information related to results and practices. For each area considered (manufacturing, customer focus, and business results) a number of performance indicators are used. Some indicators (usually involving numeric measurements) refer the results obtained on critical factors, while others (usually involving qualitative judgements) provide information about the performance on practices, which help in improving those results (see table 3 ).
The problem with the foundry-oriented process indicators is how to define them accurately (in order to avoid different interpretations at different organisation contexts). The following example illustrates how a promising indicator can originate wrong results. When using the "number of new products" to evaluate the new product development performance, it is common that all new references are taken in consideration. However, using this procedure, innovative products are not distinguished from those that result from simple modifications of the current products. A change on the size or on the coating shall be considered in the "number of new products"? This issue must be discussed in detail with the benchmarking partners. Unfortunately, this type of questions is usually disclosed only during the pilot benchmarking exercise.
Examples from the literature and suggestions from the benchmarking partners were used for guiding the development and definition of the indicators (step 7). It is frequent that companies force the inclusion of particular indicators (already being used internally) in the benchmarking indicators structure, because those internal indicators cause a great impact within the company when compared with the respective external values. This question shall be handled with care. In the one hand, those indicators are already tested and familiar. On the other hand, including them in the model tout court can lead to an excessive number of indicators.
Concluding, the development of performance indicators is a demanding activity. This is more evident when the assessment model is designed to attain specific benchmarking information required for different companies included in the benchmarking group.
THE PILOT BENCHMARKING EXERCISE
The purpose of the pilot benchmarking exercise carried out in the second part of this project was to test, correct, and validate the initial assessment model and indicators structure. A round of meetings hosted by APF was accomplished, putting together all of the companies involved. The central issue discussed in these meetings was the suitability of the questionnaire used to gather the benchmarking data (step 8).
The questionnaire is a 35-page document, divided in 2 parts. In the first one, the performance indicators are described. For each indicator, it is included a brief definition, the scope, the formula and the respective unit (days/employee, €/hour, %, etc.). In the second part of the document, the data required for computing the indicators was defined in detail, in order to avoid that different contexts could generate data with different meanings. The qualitative indicators are measured using a scale with 3 or 4 response options. In order to minimise the subjectivity associated with the qualitative responses, a validation criteria was developed. Ribeiro The data from the benchmarking questionnaires were segmented according to the foundries organisational and technological characteristics. The results were explored taking into account that they should be easily displayed and compared using graphics, tables, etc. The metrics were converted in a percentile scale and each organisation performance score was shown in a comparative bar chart (see figure 1) . These charts are easy to analyse and allow the simultaneous representation of several indicators expressed in different units. The pilot exercise revealed that the number of indicators envisaged initially was excessive. The following step consisted in the identification of those indicators not increasing relevant information. The initial performance indicator's structure was analysed using Analytic Hierarchy Process, relying again in the feedback of the participant companies. With this methodology, the relative importance of the critical factors and the relative priorities of the improvement strategies were determined in a pairwise basis.
The final benchmarking model for assessing the foundries' performance is now available at the APF. From now on, this institution can provide its members with a tool capable to promote the cooperation among companies and to enhance and enlarge significantly the information available about this sector.
In the future, it is intended that APF will explore its international contacts, aiming at exchanging benchmarking data and allowing mutual aid in the search for best practices. This activity will, certainly, help performance organisation's improvement that will contribute for the development of the metalcasting industry competitiveness
